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$X$ $(X\neg X)$ $\alpha,\beta\in(X\neg X)$ $\mathrm{u}$ , n, $\cdot$
-










($\forall x,y\in X$.($x$ ,y)\in \nabla ) $\alpha \mathrm{u}\alpha^{-}=$
12context 7H
Definition 1.1. $X,A$ $a\in A$ $x\in X$ $V(a),f(x,a)\subseteq V(a)$
$S=\langle X,A, \{V(a):a\in A\},f\rangle$ (infomation system) $X,A,$ $V(a)$
(objec0 (attribute) { (attribute value)
$a\in A$ $V(a)=\{0,1\}$ context $1_{A}$ $\forall a\in A.f(1_{A}, a)=1$
1 context context with 1
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Definition 12. $A$ $X$ $R$ : $\wp(A)arrow(X-X)$ ($A$ $X$
) (frame) $R$ (SJ),(S2) sta\acute 7dard (Sl),(S2),(S3)
strong (Sl),(S2’),(S3) semistrong
(Sl) $P\subseteq A$ $R(P)$
(S2) $P,$ $Q\subseteq A$ $R(P)\Pi$ R(Q)=R(P\cup Q)
$(S2’)$ $P,$ $Q\subseteq A$ $R(P)\cap$ R(Q)R(P\cup Q)
(S3) R(\emptyset )=\nabla
Definition 13. $R^{i}$ : $\wp(A)arrow(X-X)$ $(x,y)\in R^{i}(P)=def\forall a\in P.f(x,a)=f(\gamma,a)$
$R^{j}(P)$ (indiscemibility relation)
Lemma L4. $R^{i}$ strong
Definifion 15. conkxt with 1 $R^{as}$. : $\wp(A)arrow(X\neg X)$ $(x,y)\in R^{as}(P)=^{f}de(\forall a\in$
P.$f(x, a)=1=\forall a\in P.f(y, a)=1)$ $R^{as}(P)$ (association relation)
Proposition 16. $a\in A,$ $P,$ $Q\subseteq A$. $(x, 1_{A})\in R^{as}(\{a\})\subset f(x,a)=1$ .. $(x, 1_{A})\in R^{as}(P)\approx\forall a\in P.(x, 1_{A})\in R^{as}(\{a\})$.. $(x, 1_{A})\in R^{as}(P\cup Q)\Leftrightarrow(x, 1_{A})\in R^{as}(P)\Lambda(x, 1_{A})\in R^{as}(Q)$.. ($x$,y)\in R 5({a})\subset (f(x, $a)=1\Lambda f(y,$ $a)=1$ ) $\vee(f(x, a)\neq 1\Lambda f(y,a)\neq 1)$ .. $(x,y)\in R^{as}(P)\Leftarrow\Rightarrow((x, 1_{A})\in R^{as}(P)\wedge(y, 1_{A})\in R^{as}(P))\vee((x, 1_{A})\in R^{as}.(P)^{-}\wedge 0’,$ $1_{A})\in K^{\iota s}(P)^{-})$ .
Lemma 1.7. contat with 1 $W^{s}$ semistrong
Deflnition1.8. context with 1 $P,$ $Q\subseteq A$ $R^{as}(P)=R^{as}(P\cup Q)$ $P$
$Q$ $P\Rightarrow Q$
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Definition 19. $X_{\text{ }}$ ( ) $Par_{\text{ }}$ Par $X$ $R$ : $\wp(Par)arrow(X\neg X)$ $ff\zeta=$
$\langle X$, Par, $R\rangle$ (informationframe)
$R$ $standard_{\text{ }}strong_{\text{ }}$ semistrong $standard_{\text{ }}$ st ong‘ semistrong
$S$ $\langle X,A,R^{i}\rangle$ strong context with
1 $\langle X,A,R^{as}\rangle$ semistrong se strong
context with 1 ?
Theorem 110 (Information representability of contexts with 1). $1_{A}\in X$ semistrong
$tC=\langle$ $X$, Par, $R,$ $1_{A}\rangle$ (Asl),(As2) $R^{as}(P)=R(P)$ contat with 1
(Asl) $\forall P\subseteq Par.((x,y)\in R(P)\Leftrightarrow((x, 1_{A})\in R(P)\wedge(y, 1_{A})\in R(P))\vee((x, 1A)\in R(P)^{-}\Lambda(y, 1_{A})\in R(P)^{-}))_{\text{ }}$
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(As2) $\forall a\in Par$$.\forall P\subseteq Par.((x, 1_{A})\in R(\{a\})^{-}\Rightarrow(x, 1_{A})\in R(P\cup\{a\})^{-})\circ$
(Asl),(As2) semistrong $\langle$$X,$ Par, $R,$ $1_{A}\rangle$ $\Omega^{as}$
Lemma 111. $\langle$$X$, Par, $R,$ $1_{A}\rangle$ $\in\Omega^{as}$ $\forall P\subseteq Par$, $\forall x\in X$
$(x, 1_{A})\in R(P)\Leftrightarrow\forall a\in P.(x, 1_{A})\in R(\{a\})$ .
Proof. (As2) $(As2’)\forall a\in Par.\forall P\subseteq Par.((x, 1_{A})\in R(P\cup\{a\})\Rightarrow(x, 1_{A})\in R(\{a\}))$
$\forall a\in P$
$(x, 1_{A})\in R(P)=R(P\cup\{a\})(As2’$ }
$\Rightarrow$ ($x,$ lA)\in R({a}) semistrong $(S2’)$
($x,$ lA)\in R(P) $\Rightarrow\bigwedge_{a\epsilon P}(x, 1_{A})\in R(\{a\})$ $(As2’)$
$\Rightarrow(x, 1A)\in R(\bigcup_{a\in P}\{a\})=R(P)$, $(S2’)$
$(x, 1_{A}) \in R(P)\Leftrightarrow\bigwedge_{a\epsilon P}(x, 1_{A})\in R(\{a\})\Leftrightarrow\forall a\in P.$($x$, lA)\in R({a}) $\square$
Corollary 112. $\langle$ X$, Par, $R,$ $1_{A}\rangle$ $\in\Omega^{as}$ $\forall P,$ $Q\subseteq Par,$ $\forall x\in X$
$(x, 1_{A})\in R(P\cup Q)\Leftarrow\Rightarrow(x, 1_{A})\in R(P)\Lambda(x, 1_{A})\in R(Q)$ .
Proof.
$(x, 1_{A})\in R(P\cup Q)$ $\approx\bigwedge_{a\epsilon P\cup Q}(x, 1_{A})\in R(\{a])$
$\approx\bigwedge_{u\epsilon P}(x, 1_{A})\in R(\{a\})\Lambda\bigwedge_{a\in Q}(x, 1_{A})\in R(\{a\})$
$\Leftrightarrow(x, 1_{A})\in R(P)\Lambda(x, 1_{A})\in R(Q)$ .
$\mathrm{o}$
ProofofThntl.lO. $A=Par$ $f$ : $X\mathrm{x}Aarrow\{0,1\}$
$f(x,a)=1=def(x, 1_{A})\in R(\{a\})$ .
$qC$ semistrcmg (S1) $a\in A$ $R(\{a\})$ ( $1_{A}$ , lA)\in R({a})
Va $\in A.f(1_{A}, a)=1_{\text{ }}$ $S=\langle X,A,$ $\{0,1\},$ $f$, 1 $\rangle$ context with 1
$R=R^{as}$ Lemma 1.11 $f$ Prop 16
$(x, 1_{A})\in R(P)$ $\Leftrightarrow\forall a\in P.(x, 1_{A})\in R(\{a\rangle)$ (Lemma$1.l1$ )
$\Leftrightarrow\forall a\in P.f(x,a)=1$ ($f$ )
$\approx\forall a\in P.(x, 1_{A})\in R^{as}(\{a\})$ (PrOp.1.6)
$=(x, 1_{A})\in R^{as}(P)$ . $(Pro\rho.1.\mathit{6})$
Prop.1.6 (Asl)
$(x,y)\in R^{as}(P)$ $\Leftrightarrow$ $((x, 1_{A})\in R^{as}(P)\wedge(y, 1_{A})\in R^{us}(P))$ (Prop.1.6)
$\vee((x, 1_{A})\in R^{as}(P)^{-}\Lambda(y, 1_{A})\in R^{as}(P)^{-})$
$\Leftrightarrow$ $((x, 1_{A})\in R(P)\wedge(y, 1_{A})\in R(P))$
$\vee((x, 1_{A})\in R(P)^{-}\wedge(y, 1_{A})\in R(P)^{-})$




Definition 113. $\iota \mathrm{f}\mathrm{l}$ $LIS$ (languagefor $i’\iota formation$ system) $\mathcal{L}$
$BNF$
$C::=$ $i\hslash|CC$ ,
$l::=$ ! $\mathrm{I}C$ I $\neg\Sigma|\mathcal{L}\cup \mathcal{L}1l\cap l1larrow l|X;l$.
$\mathcal{L}$ 2 ( ) $\gamma$ $R=\{xFy|F\in l,x,y\in {}^{t}V1$ RLlS
ffl $\mathrm{f}C_{\mathrm{f}\mathrm{i}}$,&, $fR_{l}$
Definition 114. $K=(X$, Par, $R\rangle$ $m$ : $\mathrm{f}\mathrm{f}\mathrm{l}arrow Par$ $\mathcal{M}=$
$\langle K, \mathrm{f}\mathrm{l}, m\rangle$ $K$ $\mathcal{M}[]:f\Sigma_{l}arrow(X\neg X)$
$m’$ : $fC_{fl}arrow\wp(Par)\subset^{f}de\{$
$m’(P)=\{m(P)\}$ , $P\in \mathrm{f}\mathrm{f}\mathrm{l}$,
$m’(PQ)=m’(P)\cup$ .(Q), $P,$ $Q\in fC_{fl}$ .
$\Lambda 4[]$ : $f\mathcal{L}_{l}arrow(X\neg X)=def\{$
$\mathcal{M}[F]=R(m’(F))$ , $F\in Cffl$ ,
M $=R(\emptyset)$ ,
$\mathcal{M}[\neg F]=\mathcal{M}[F]^{-}$ , $F\in \mathrm{f}l_{\mathrm{l}}$,
$\mathcal{M}[F\cup G]=\Lambda \mathrm{t}[F]\mathrm{u}\mathcal{M}[G]$ , $F,G\in\$ ,
$\mathcal{M}[F\cap G]=\mathcal{M}[F]$ $\mathcal{M}[G]$ , $F,G\in L\pi$ ,
$\mathcal{M}[Farrow G1=\mathcal{M}[\neg F]\mathrm{u}\mathcal{M}[G],$ $F,G\in \mathcal{L}\mathrm{r}$ ,
$\mathcal{M}[F;G]=\mathcal{M}[F]\mathcal{M}[G]$ , $F,G\in \mathcal{L}fl$ .
$\mathcal{M}=\langle K,\mathrm{f}\mathrm{f}\mathrm{l}, m\rangle$ $LIS$ $F\in fl_{l}$ $\mathcal{M}[F]=$ $F$ $\mathcal{M}$
$m:fflarrow Par$ $\langle K,$fl, $m$) $F$ $K$
$\mathcal{M}$ $v:{}^{t}Varrow X$ $\mathcal{M}$ RLIS $xFy\in \mathrm{f}R_{\mathrm{l}}$ $(v(x), v(y))\in \mathcal{M}[F1$
$v$ $xFy$ $\langle K, ffl, \forall m\rangle$ $K$
$xFy’$ $\Omega$ $\Omega$
$K$ M $x\in\gamma$ [ $v(x)|v:\mathcal{M}$ } $=X$
Theorem 1.15. $K$ us $F$ RLIS $xFy(x\neq y)$
Definih.on L16. us $D$ ( $D$) $[]$ : $Darrow \mathcal{L}$
$D_{0}::=$ $C\Rightarrow C$ ,
$D_{1}::=$ $D_{0}|D_{1}\cap D_{1}$ ,
$D::=$ $D_{1}|D_{1}\supset D_{0}$ .
$[P\Rightarrow Q]=$ $(Parrow PQ)\cap(PQarrow P)$,
$[F\cap G]=$ $[F]\cap[G]$ ,
$[F\supset G]=$ $(!;\neg[F];!)\cup[G]$ .






$S=$ {T $\rangle$ \cup (R\cup { $\langle$ F; $G$)$y,$ $U\rangle|x(F;G)y\in R,$ $U\subseteq\eta’\})^{*}$ .
$\mathcal{M}$ $v$ $\langle \mathcal{M}, v\rangle[\mathrm{J}$ : $Sarrow \mathrm{B}\mathrm{o}\mathrm{o}\mathrm{l}\mathrm{e}\mathrm{a}\mathrm{n}$
$\langle \mathcal{M},v\rangle \mathbb{I}\mathrm{T}\mathrm{J}=$ true,
$\langle \mathcal{M},v\rangle[\epsilon \mathrm{I}=$ false,
$\langle \mathcal{M},v\rangle \mathbb{I}xFy\mathrm{I}=$ $(v(x),v(y))\in \mathcal{M}[F]$ ,
$\langle \mathcal{M},v\rangle[\langle x(F;G)y, U\rangle \mathrm{J}=$ $_{u\in’}\nu-U(\langle \mathcal{M}, v\rangle\Pi xFu\Pi\wedge\langle \mathcal{M},v\rangle\Pi uGy\mathrm{I})$
$\langle \mathcal{M},v\rangle \mathrm{I}\Delta,\Gamma\Pi=$ $\langle \mathcal{M},v\rangle[\Delta]\vee\langle \mathcal{M},v\rangle[\Gamma\Pi$ .
$F,$ $G\in l$
. $\forall \mathcal{M},$ $\forall v.\langle \mathcal{M},v\rangle \mathrm{I}xFy\mathrm{J}=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}=xFy$ .. $\langle \mathcal{M}, v\rangle|\mathrm{I}x!y\mathrm{I}=$ ($v(x)$ ,v(y))\in M $=(v(x),v(y))\in\nabla=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}=\langle \mathcal{M}, v\rangle[\mathrm{T}\Pi$.. $\langle \mathcal{M}, v\rangle[xF)’,X\neg Fy\Pi=((v(x), v(y))\in \mathcal{M}[F])\mathrm{v}((v(x), v(y))\in \mathcal{M}[F]^{-})=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}=\langle \mathcal{M},v)[\mathrm{T}\Pi$.. $\langle \mathcal{M}$ , v) x(F $\cup G$)$y \prod=\langle \mathcal{M}, v\rangle[xFy,$xGyJ.. $\langle \mathcal{M},v\rangle \mathrm{I}x\neg(F\cup G)y\mathrm{I}=\langle \mathcal{M},v\rangle[x\neg Fy\prod\Lambda\langle \mathcal{M},v\rangle[x\neg Gy\prod$ .. $\langle \mathcal{M}, v\rangle \mathrm{I}x(F\cap G)y\mathrm{I}=\langle \mathcal{M}, v\rangle[xFy\prod\Lambda\langle \mathcal{M},v\rangle[xGy\mathrm{I}$ .. $\langle \mathcal{M}, v\rangle \mathrm{I}x\neg(F\cap G)y\mathrm{J}=\langle \mathcal{M}, v\rangle[x\neg Fy,$ $x\neg Gy\Pi$ .. $\langle \mathcal{M}, v\rangle \mathbb{I}x(Farrow G)y\mathrm{I}=(\mathcal{M},v\rangle[x\neg Fy,$ $xGy \prod$ .. $\langle \mathcal{M}, v\rangle\Pi x\neg(Farrow G)y\prod=\langle \mathcal{M}, v\rangle[xFy\mathrm{I}\wedge\langle \mathcal{M}, v\rangle \mathbb{I}x\neg Gy\mathrm{J}$ .. $\langle \mathcal{M},v\rangle \mathbb{I}\langle x(F;G)y,\mathrm{V}\rangle \mathrm{J}=\mathrm{f}\mathrm{a}\mathrm{l}\mathrm{s}\mathrm{e}$ $= \langle \mathcal{M}, v\rangle \mathbb{I}\epsilon\prod$ .. $\langle \mathcal{M},v\rangle \mathbb{I}x(F;G)y\mathrm{J}$ $=(v(x), v(y))\in \mathcal{M}[F;G]$
$=(v(x), v(y))\in \mathcal{M}[F]\mathcal{M}[G]$
$=_{z\epsilon X((v(x),z)\in \mathcal{M}[F]\Lambda(z,v(y))\in \mathcal{M}[G])}$
$\geq \mathrm{v}u\in \mathrm{V}((v(x), v(u))\in \mathcal{M}[F]\wedge(v(u), v(\mathrm{y}))\in \mathcal{M}[G])$
$=_{u\in \mathrm{V}}(\langle \mathcal{M}, v\rangle \mathrm{I}xFu\mathrm{J}\wedge\langle \mathcal{M}, v\rangle[uGy\mathrm{J})$
$= \langle \mathcal{M}, v\rangle\prod\langle x(F;G)y, \emptyset\rangle\prod$ .
$v$
\Omega a. $P$, Q\in c $1\in\gamma$ $v$
$v(1)=1_{A}$ $\gamma$ 3. $\langle \mathcal{M}, v\rangle[xPx\prod=(v(x), v(x))\in \mathcal{M}[P]=(v(x),v(x))\in R(P)=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}=\langle \mathcal{M},v\rangle[\mathrm{T}\mathrm{I}\cdot$. $\langle \mathcal{M}, v\rangle[x\neg Px]=(v(x), v(x))\in \mathcal{M}[P]^{-}=(v(x), v(x))\in R(P)^{-}=\mathrm{f}\mathrm{a}\mathrm{l}\mathrm{s}\mathrm{e}=\langle \mathcal{M}, v\rangle \mathbb{I}\epsilon \mathrm{J}$.
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. $\langle \mathcal{M}, v\rangle[xPy]$ $=(v(x), v0’))\in R(P)$
$=((v(x), 1_{A})\in R(P)\Lambda(v(y), 1_{A})\in R(P))$
$\vee((v(x), 1_{A})\in R(P)^{-}\Lambda(v\mathrm{O}’),$ $1_{A})\in R(P)^{-})$
$=((v(x), v(1))\in R(P)\wedge(v(y), v(1))\in R(P))$
$\vee((v(x),v(1))\in R(P)^{-}\wedge(v(y),v(1))\in R(P)^{-})$
$=(\langle \mathcal{M}, v\rangle \mathbb{I}xP1\mathrm{J}\wedge\langle \mathcal{M}, v\rangle \mathrm{u}P1\mathrm{J})\vee((\mathrm{A}4,$v\rangle[x\neg P1\Pi\Lambda(\mathrm{A}4, v\rangle \mathrm{u}\neg P1\mathrm{I})$
$=(\langle \mathcal{M},v\rangle \mathbb{I}xP1\mathrm{I}\vee\langle \mathcal{M},v\rangle \mathrm{u}\neg P1\mathrm{J})\Lambda(\langle \mathcal{M},v\rangle[x\neg P1\mathrm{J}\mathrm{v}$ (At, $v\rangle \mathbb{I}yP1\Pi$)
$=\langle \mathcal{M}, v\rangle \mathrm{I}xP1,y\neg P1\Pi\wedge(\mathcal{M},$ $v\rangle[x\neg P1,yP1\Pi$ .. $\langle \mathcal{M}, v\rangle[x\neg Py\prod=\langle \mathcal{M},v\rangle \mathrm{I}X\neg P1,\mathcal{Y}^{\urcorner}P1\Pi\Lambda\langle \mathcal{M}, v\rangle[xP1,$yPlJ.. $\langle$A4, $v\rangle$ $[xPQ1\mathrm{J}=\langle \mathcal{M},v\rangle[xP1\Pi\Lambda\langle \mathcal{M}, v\rangle \mathrm{I}xQ1]$.. $\langle \mathcal{M}, v\rangle[x\neg PQ1\Pi=\langle \mathcal{M},v\rangle[x\neg P1,$ $x\neg Q1\mathrm{J}$ .
$\mathcal{M},$ $v$ $\langle \mathcal{M}, v\rangle$
Theorem 2.1. $F,$ $G\in l$. $P,$ $Q\in C,$ $\Delta,$ $\Gamma\in S,$ $x,\mathrm{v}’\in\gamma$
[xFyJ $\geq \mathrm{I}\mathrm{T}\mathrm{J}$ $xFy$
. $\mathbb{I}\Delta,$ $\Gamma \mathrm{J}=\mathrm{I}\Delta \mathrm{J}\vee \mathrm{I}\Gamma \mathrm{J}.$ . $[x(F;G)y \mathrm{I}\geq[\langle x(F;G)y, 0\rangle\prod$.. $\prod x!y\mathrm{I}=[\mathrm{T}\prod.$ . [$\langle x(F;G)_{)}" \gamma\rangle \mathrm{I}=[\epsilon\prod$ .. $[xFy,$ $x\neg Fy\mathrm{I}=[\mathrm{T}\mathrm{J}.$ . $[\langle x(F;G)y, U\rangle \mathrm{J}=_{u\epsilon\varphi-U}([xFu\Pi\wedge[uGy\mathrm{J})$. [$x(F\cup G)y\mathrm{I}=[xFy,$ $xG \gamma-\prod.$ $.$ [xPxJ $=[ \mathrm{T}\prod$ .. $\mathbb{I}x\neg(F\cup G)y^{1}\mathrm{I}=\mathbb{I}x\neg F_{-}\mathrm{v}\prod\Lambda[x\neg Gy\prod.$ . $\mathrm{I}x\neg Px\mathrm{I}=[\epsilon\prod$ .. [$x(F \cap G).\mathrm{v}\mathrm{I}=\prod xFy\mathrm{I}\wedge[xGy\mathrm{I}\cdot$ $\cdot\prod xPy\mathrm{I}=[xP1,y\neg P1\prod\wedge[x\neg P1,$yPlJ.. $[x\neg(F\cap G)y\mathrm{I}=\mathbb{I}x\neg Fy,$ $x \neg Gy\prod.$ . $[ \mathrm{x}\neg Py\prod=[x\neg P1,y\neg P1\prod\wedge\prod xP1,yP1\prod$.. $\mathrm{I}x(Farrow G)y\mathrm{J}=\mathrm{I}x\neg F)’,$ $xGy \prod.$ . $[xPQ1 \prod=\prod xP1\prod\wedge\prod xQ1\prod$.. $\mathrm{I}x\neg(Farrow G)y\mathrm{I}=\prod xFy\mathrm{J}\wedge\beta x\neg Gy\mathrm{J}.$ . $\prod x\neg PQ1\prod=[x\neg P1,$ $x\neg Q1\mathrm{I}\cdot$
Pmof. ( )
[xFyI $\geq\Pi \mathrm{T}\mathrm{I}$ $\mathcal{M},$ $v$ $\langle \mathcal{M}, v\rangle[xFy\mathrm{J}\geq\langle \mathcal{M}, v\rangle \mathbb{I}\mathrm{T}\mathrm{I}=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}$
true $\langle$ $\mathcal{M}$ , v xFyp) $=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}$
$\mathcal{M},$ $v$ $\langle \mathcal{M}, v\rangle \mathrm{I}xFy\mathrm{J}=\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}$ $xFy$ IxFyJ $\geq[\mathrm{T}\prod$
$xFy$
2.1 RLIS-D. $F\supset G\in D$
$[x[F \supset G]y\prod$ $= \prod x((!;\neg[F];!)\cup[G])y\mathrm{I}=[x(!;\neg[F];!)y,$ $x[G]y\mathrm{J}$
$\geq\bigvee_{a\epsilon’V(\mathbb{I}x!a,x[G]y\Pi\Lambda[a(\neg[F];!)y,x[G]y\mathrm{I})}$
\vee ao a(\neg [F]; $!$ )$y,$ $x[G]y\Pi$
$\geq\bigvee_{a.b\mathrm{e}’}v([a\neg[F]b,x[G]y\Pi\wedge[b!y,x[G1y\prod)$
$= \bigvee_{a.b\in \mathrm{v}\mathrm{I}a\neg[F]b,x[G]y\mathrm{I}}$ .
$\gamma$ $[a\neg[F]h]G]y\mathrm{I}$ ($|\gamma|^{2}$ )
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. $F\cap G\in D_{1}$ $[x[F\cap G]y\mathbb{J}=\mathrm{I}x[F]y\mathrm{I}\wedge[x[G]y\mathrm{I}\cdot$. $F\cap G\in D_{1}$ $\Pi x\neg[F\cap G]y]=\Pi x\neg[F]y,$ $x\neg[G]y\Pi$ .. $P\Rightarrow Q\in D_{0}$
$\Pi x[P\Rightarrow Q]y\mathrm{J}$ $=[x((Parrow PQ)\cap(PQarrow P))y\mathrm{J}$
$=[x(Parrow PQ)y\Pi\Lambda[x(PQarrow P)y\Pi$
$=[x\neg Py,$ $xPQy \prod\Lambda[x\neg PQy,$ xPyJ
$=[X^{\urcorner}Py,$ $xPQy \mathrm{I}\wedge \mathrm{I}^{\chi\urcorner}PQy,xPy\prod$
$=\mathrm{I}x\neg P1,y\neg P1,xPQy\mathrm{J}\wedge \mathrm{I}xP1,yP1,$xPQy]
$\Lambda\prod x\neg PQ1,y\neg PQ1,$ $xPy \prod\wedge[xPQ1,$yPQl, $xPy \prod$
$=[x \neg P1,y\neg P1,yQ1\prod\Lambda[xP1,yP1,y\neg Q1\prod$
$\Lambda\Pi xP1,y\neg P1,$yQlJ $\Lambda[x\neg P1,yP1,$ xQlJ
$\wedge \mathrm{I}xP1,y\neg P1,xQ1,yQ1\Pi\wedge \mathrm{I}x\neg P1,yP1,$ $xQ1,yQ1\Pi$ .. $P\Rightarrow Q\in D_{0}$
$[x\neg[P\Rightarrow Q]y\Pi$ $=[x \neg((Parrow PQ)\cap(PQarrow P)).\gamma\prod$
$=[x\neg(Parrow PQ)y,x\neg(PQarrow P)y\mathrm{J}$
$=[xPy,$ $x\neg(PQarrow P)y\mathrm{I}\wedge[x\neg PQy,x\neg(PQarrow P)\mathrm{y}\Pi$
$=$ [$xPy,$ xPQy]\wedge IxPy, $x\neg Py\Pi$
$\Lambda[x\neg PQy,$ $\mathrm{x}PQy\Pi\Lambda[x\neg PQy,$ $\mathrm{x}\neg Py\prod$
$=\Pi xPy,xPQy\Pi\wedge[x\neg PQy,$ $x\neg Py\Pi$
$=[xP1,y\neg P1,y\neg Q1\Pi\wedge[x\neg P1,yP1,$ $x\neg Q1\Pi$
$\Lambda[x\neg P1,- y\neg P1,x\neg Q1,y\neg Q1\Pi\wedge \mathrm{I}x\neg P1,y\neg P1,xQ1,yQ1\Pi$
$\Lambda[xP1,$ yPlJ.
[$\mathrm{T}\mathrm{J}$ , xPl, $y\neg Q1,$ $\cdots \mathrm{J}(P, Q\in \mathrm{f}\mathrm{l})$
RLIS-D $\gamma$ S-D $F$
Theorein 2.2 (Completeness). RLIS-D $xFy$ [xFyJ $\geq\prod \mathrm{T}\prod$ $\mathrm{A}\backslash \ovalbox{\tt\small REJECT}$ $\langle \mathcal{M},,$ $v_{0}) \Pi xFy\prod=\mathrm{f}\mathrm{a}1\mathrm{s}\mathrm{e}$
A , $v_{0}$
Proof. $X=\gamma,$ $1_{A}=1$ , $Par=\mathrm{f}\mathrm{f}\mathrm{l}$ $v_{0}=id_{V},,$ $m=i\mathrm{f}d_{\mathrm{l}}$ $v_{0}$ $\Omega^{as}$
$K=\langle$$X$, Par, $R\rangle$ $\mathcal{M}=\langle\lambda’,m\rangle$ $\langle \mathcal{M}, v_{0}\rangle \mathbb{I}xFy\mathrm{J}=\bigwedge_{i\epsilon l}\langle \mathcal{M}, v\mathrm{o}\rangle[\Gamma_{i}\mathrm{I}$
$j\in I$ $\langle \mathcal{M},,v_{0}\rangle \mathrm{I}\Gamma_{j}\mathrm{J}=\mathrm{f}\mathrm{a}1\mathrm{s}\mathrm{e}$ M, $R_{0}$ $\langle \mathcal{M},, v_{0}\rangle[xFy\mathrm{J}=\mathrm{f}\mathrm{a}1\mathrm{s}\mathrm{e}$
$R_{0}$
$\Gamma_{j}$ $xP1,y\neg Q1,$ $\cdots(P, Q\in \mathrm{f}\mathrm{f}\mathrm{l})$ $\Gamma_{j}$ $xP1$
$(x, 1)\not\in R_{0}(\{P\})$ $y\neg Q1$ $(\mathrm{y}, 1)\in R_{0}(\{Q\})$ $R_{0}$ $\langle \mathcal{M},, v_{0}\rangle \mathrm{F}_{j}\mathrm{I}=\mathrm{f}\mathrm{a}1\mathrm{s}\mathrm{e}$
$R_{0}$ $\Omega_{as}$ (Asl),(As2),semistr0ng
$\Gamma_{j}$ $xP1$ $y\neg Q1$ ffl , 1
RLIS $\square$
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Definition 2.3. $S$ $\mathrm{T}\neq\forall\Gamma\in S,$ $\forall F,G\in l,$ $\forall P,$ $Q\in C,$ $\forall x,\mathrm{y}\in\gamma$
$\frac{f+\text{ _{}\dagger\#\mathit{0})F1\rfloor}’}{F^{1}\rfloor}$ ( )
$\mathfrak{P}^{as}$
($i.e$. $C,$ $B,$ $A,$ $\cdots=A,$ $B$, c, $\cdot$ . .)
$\frac{xFy,\Gamma xGy,\Gamma}{x(F\cap G)y,\Gamma}(\cap)$ $\frac{x\neg Fy,x\neg Gy,\Gamma}{x\neg(F\cap G)y,\Gamma}(\neg\cap)$ $\frac{xFy,xGy,\Gamma}{x(F\cup G)y,\Gamma}(\cup)$ $\frac{x\neg Fy,\Gamma x\neg Gy,\Gamma}{x\neg(F\cup G)y,\Gamma}(\neg\cup)$
$\frac{x\neg Fy,xGy,\Gamma}{x(Farrow G)y,\Gamma}(arrow)$ $\frac{xFy,\Gamma x\neg Gy,\Gamma}{x\neg(Farrow G)y,\Gamma}(\negarrow)$
$\frac{\mathrm{T}}{x!y,\Gamma}(!)$ $\frac{\mathrm{T}}{xFy,x\neg Fy,\Gamma}(FND)$
$\frac{xFu,\Gamma,\langle x(F_{j}G)y,\{u\}\rangle uGy,\Gamma,\langle x(F,G)y,\{u\}\rangle}{x(F,G)y,\Gamma}.\cdot(;)u\in\gamma$
,
$\frac{\Gamma}{\langle x(F\cdot G)_{\mathcal{Y}},\gamma\rangle,\Gamma}(;)$
$. \frac{\mathrm{x}Fu,\Gamma,\langle x(F,G)y,U\cup\{u\}\rangle uGy,\Gamma,\langle x(F\cdot G)y,U\cup\{u\}\rangle}{\langle x(FjG)y,U\rangle,\Gamma(\mathrm{i}\mathrm{f}U\neq\gamma)},(;)u\in\gamma-U$
$\frac{\mathrm{T}}{xPx,\Gamma}$ (ref) $\frac{\Gamma}{x\neg Px,\Gamma}(\neg ref)$
$\frac{xP1,y\neg P1,\Gamma x\neg P1,yP1,\Gamma}{xPy,\Gamma(\mathrm{i}\mathrm{f}y\neq 1)}(as1)$ $\frac{x\neg P1,y\neg P1,\Gamma xP1,yP1,\Gamma}{x\neg Py,\Gamma(\mathrm{i}\mathrm{f}y\neq 1)}(\neg as1)$
$\frac{xP1,\Gamma xQ1,\Gamma}{xPQ1,\Gamma}(as2)$ $\frac{x\neg P1,x\neg Q1,\Gamma}{x\neg PQ1,\Gamma}(\neg as2)$
$\mathfrak{P}^{as}$ 1
P\in A $X\in\gamma-\{1$ ] $xP1$ $x\neg P1_{\text{ }}\mathrm{T}_{\text{ }}\epsilon$
Theorem 2.4 ( ). $\gamma$ (:) $\gamma$ $\prime v-U$ $u$
2.1 . 22 $\mathfrak{P}^{as}$
Theorem 2.5( ). RLIS-D $xFy$ $\mathfrak{P}^{as}$ t




$PQ\Rightarrow Q_{\backslash }(P\Rightarrow Q)\supset(PS\Rightarrow QS)_{\text{ }}((P\Rightarrow Q)\cap(Q\Rightarrow S))\supset(P\Rightarrow S))$ $\gamma$ 3
$\mathrm{D}$ $\gamma$ 3
[11 W.MacCaull, AProof System for Dependencies for Informafion Relations, Fundamenta Informaficae, 42,
PP1-27, 2000
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